Introduction
M10 (NGC 6254) is projected against the outskirts of the Galactic bulge at l = 15. • 1, b = 23. • 1, in an appreciably reddened region with the total E(B − V ) reddening varying between 0.26 mag and 0.29 mag across our field of view 1 . Its core radius r c , half-mass radius r h , tidal radius r t , [Fe/H] index, radial velocity, heliocentric distance d ⊙ , and galactocentric distance d G are equal to 0. ′ 86, 1. ′ 81, 21. ′ 6, -1.52, 75.8±1.0 km s −1 , 4.3 kpc and 4.6 kpc, respectively (Harris 1996 (Harris , 2010 †CASE was initiated and for long time led by our friend and tutor Janusz Kaluzny, who prematurely passed away in March 2015.
* Based on data obtained with the Swope telescope at Las Campanas Observatory. edition; hereafter H10). 2 Among globular clusters (GCs), M10 is distinguished by an almost purely blue horizontal branch (Dotter et al. 2010) , and a very low specific frequency of RR Lyr-type variables: S RR = 1.1, where S RR = N RR 10 0.4(7.5+MV t) , N RR is the number of RR Lyrs, and M V t is the integrated V -band luminosity of the cluster (H10). The mass of M10 and its present relaxation time at r h are estimated to be 1.55×10 5 M ⊙ , and 743 Myr, respectively (Webb et al. 2017 ). The latter authors find the degree of mass segregation and the global mass function of the cluster to be consistent with its dynamical age, which makes M10 to be the only GC with a well understood dynamical history in the sample they study. Even though M10 is as close to the Sun as 47 Tuc (H10), it has been much less extensively explored. Pre-CCD searches for variables, summarized by Clement et al. (2001 Clement et al. ( , 2017 ; hereafter C17), resulted in the detection of just four variable objects. Within the targeted CCD surveys performed so far (von Braun et al. 2002 , Salinas et al. 2016 ; hereafter S16) additional 15 variables were found in the cluster field, including three clear nonmembers. Blue straggler stars (BSS) in M10 were investigated by Dalessandro et al. (2011 Dalessandro et al. ( , 2013 . Those authors identified 120 candidate BSS, however the time-coverage of their data was insufficient for an accompanying variability study. Pietrukowicz et al. (2008) searched the cluster for dwarf novae, but none was found. Finally, a radio-bright red straggler suspected of photometric variability has recently been discovered in M10 by Shishkovsky et al. (2018; hereafter S18) .
Our survey is a part of the CASE project (Kaluzny et al. 2005 ) conducted using telescopes of the Las Campanas Observatory, and its aim is to increase the inventory of variable objects in the field of M10. In Section 2 we briefly report on the observations, explain the methods used to calibrate the photometry, and briefly introduce methods employed to identify variable stars. Newly discovered variables are presented and discussed in Section 3, whereas Section 4 contains new data on previously known variables which we consider worthy of publishing. For all the variables the membership probability is given based of proper motion measurements of hereafter N17) . The paper is summarized in Section 5, and in Appendix 1 proper motions of N17 are compared to those retrieved from the Gaia archive.
The photometry was performed using an image subtraction technique implemented in the DIAPL package. 4 To reduce the effects of PSF variability, each frame was divided into 4×6 overlapping subframes. The reference frames were constructed by combining 11 images in V and 4 in B with an average seeing of 1. ′′ 22 and 1. ′′ 23, respectively. The light curves derived with DIAPL were converted from differential counts to magnitudes based on profile photometry and aperture corrections determined separately for each subframe of the reference frames. To extract the profile photometry from reference images and to derive aperture corrections, the standard Daophot, Allstar and Daogrow (Stetson 1987 (Stetson , 1990 ) programs were used. Profile photometry was also extracted for each individual image, enabling useful photometric measurements of stars which were overexposed on the reference frames.
Photometric calibration and search for variability
The calibration of SITe3 data was based on observations of 24 Landolt standards, yielding the following transformation to the standard system:
where lower case and capital letters denote instrumental and standard magnitudes, respectively, and numbers in parentheses are uncertainties of the last significant digits. The standard SITe3 magnitudes were then used to transform the instrumental E2V values. Since M10 has a relatively loosely populated central part, we were able to reach a photometric accuracy of 0.1 mag at V = 21 mag ( Fig. 1 ).
We obtained time-series photometry for 45,942 stars brighter than V ∼22 mag, and conducted a search for periodic variables using the AOV and AOV-TRANS algorithms implemented in the TATRY code (Schwarzenberg-Czerny 1996 and Schwarzenberg-Czerny & Beaulieu 2006) .
Variable stars and their membership in M10
Membership of the cluster was assigned based on i) proper motions (PM) measured by N17, ii) angular distances from the center of the cluster, and iii) CMD locations combined with the variability type. Details concerninng PM measurements and calculations of membership class C P M and membership probability P P M are given in N17, who also provide a PM catalog for nearly 450000 stars in the fields of 12 GCs. As detailed Appendix 1, their PMs of M10 variables generally agree with those of Gaia, discrepant values being obtained for two objects only. We consider a variable to be a member or likely member of the cluster if one of the following criteria is fulfilled:
2. P P M <70%, C P M = 1 or 2, CMD-location compatible with cluster membership, variability type compatible with CMD-location, and geometric membership probability P geom =1−πr 2 /S >90%, where r is star's angular distance from the center of M10 (α = 16 h 57 m 09. s 05, δ = -04 • 06 ′ 01. ′′ 1) in arcseconds, and S =1.22×10 6 is the size of the field of view in arcseconds 2 .
3. Proper motion not known, but P geom > 70%, CMD-location compatible with cluster membership, and variability type compatible with CMDlocation.
Light curves were obtained for all the known variables within our field of view, and for 24 new variable or likely variable stars, 18 of which are PM or likely PM-members of M10. Membership status was also assigned to the variables previously discovered. 5
The color-magnitude diagram (CMD) of the observed field, constructed based on the reference images, is shown in Fig. 2 . To make it readable, stars with proper motions measured by N17 were only selected to serve as a background against which the variables are plotted. Stars identified by N17 as PM-members of the cluster are shown in the right panel.
Basic data for the variables are given in Table 3 . For our naming convention to agree with that of C17 we start numbering the new variable cluster members from V17. The stars whose PM indicate that they do not belong to M10 are given names from N1 on. The equatorial coordinates for epoch J2000 are given in columns 2 and 3. They conform to the UCAC4 system (Zacharias et al. 2013) , and are accurate to 0. ′′ 2 -0. ′′ 3 (statistical 1-σ errors). The V -band magnitudes in column 4 correspond to the maximum light in the case of eclipsing binaries, and the average magnitude is given for the remaining cases. Columns 5-7 give B − V color, amplitude in the V -band, and period of variability. Fig. 3 shows the CMD of M10 with identifications of variable stars. PMmembers of the cluster are marked in red, field stars in black, and two objects with discrepant PMs -in blue. The gray background stars are the PM-members of M10 from the right panel of Fig. 2 . In the following, we describe the new variables whose light curves are shown in Figs. 5 and 6.
Cluster members
The blue stragglers V17 -V20 are SX Phe-type pulsators. Multimodal pulsations are observed for V17 and V19, and are likely for V18 (in all three cases the appreciable dispersion of the light-curve in Fig. 5 is at least partly caused by or can be at least partly attributed to amplitude variations). V20 in turn is a showcase example of a High Amplitude δ Scuti-type variable with an amplitude of ∼0.5 mag and a very stable, apparently single-mode light curve. All four of these stars are 100% PM-members of M10. However, V19 is located unusually far from the center of the cluster for a blue straggler (at ∼ 4.4r h ), so that in principle it might be a field δ Sct star. A radial velocity measurement would be needed to confirm its membership. V21, another 100% PM-member of the cluster, is the only W UMa-type variable detected in M10. Judging from Fig. 1 , we should have easily detected W UMas brighter than V ≈ 19 mag with an amplitude larger than ∼0.1 mag, but none were found. The apparent paucity of contact binaries in M10 compared to other clusters surveyed within CASE (e.g. 16 confirmed, 1 confirmed + 7 likely, 3 confirmed + 1 likely, 7 confirmed + 1 likely, and 10 confirmed, respectively in M22, NGC 3201, NGC 362, NGC 6362, and M4) is puzzling. Underrepresented W UMas together with numerous blue stragglers, at least some of which should have originated from merged binaries (e.g. Li et al. 2018) , suggest that -contrary to the conjecture of Webb et al. (2017) -M10 may have an interesting dynamical history. Contact systems in GCs are generally not found significantly below the main-sequence turnoff, a possible explanation being that they form primarily due to nuclear evolution of detached binaries, and a contact configuration is achieved once the more massive component exhausts hydrogen in the core and starts to expand (e.g. Kaluzny et al. 2016) . V21 is only the second exception to this rule, the first one being KT-08 in M22 .
V22, the only RR Lyr-type variable found in M10, has a light curve characteristic of first overtone (i.e. RRc) pulsators. It exhibits a moderate Blazhko effect, and in the CMD of the cluster it resides close to the blue edge of the instability strip.
The low-amplitude sinusoidal light curve of V23 may originate from the reflection effect. Since the star is located in a rather loosely populated area beyond r h , there should be no problem with a spectroscopic verification of this possibility.
V24 is a BL Her-type pulsator, and the third type II Cepheid in M10 after V2 and V3 cataloged by C17. Among these objects it has the lowest luminosity and the shortest period (P = 2.31 d).
The semi-regular variable V25 is located on the blue horizontal branch (BHB), which makes its 4.46 day variability difficult to understand. Its light curve seems too irregular to be caused by the reflection effect. In the Swope frames there is no trace of blending, but in principle it may be tightly blended with a field binary. Unfortunately, no HST imaging data of M10 are available at its location at ∼ 1.3r h , and the only means to verify the nature of this object is spectroscopy.
V26 is a red straggler with a sinusoidal light curve and possible secular changes of the average brightness. As such, it photometrically resembles V34 described below. The phase of the sinusoid is preserved throughout 1998 and 2002 seasons, and most likely until the 2015 season, which suggests a stable orbital origin of the variations, and makes V26 interesting for spectroscopic observations. PM-members V27, V28, V29 and the likely member V30 are long period semi-regular red giants with amplitudes of a few tenths of a magnitude. V27, V28 and V30 reside within r h ; V29 is located in the outer part of M10 at ∼ 3.5R h . In the CMD the four objects are clustered at the red giant tip next to V1 which was discovered in mid-50's, and one may wonder how they escaped detection for over 60 years.
Suspected variables V31, V32 and V33 exhibit low-amplitude, roughly sinusoidal variations of unknown origin which should be independently confirmed.
V34 is a likely member of M10 and an optical counterpart of the radio-and X-ray active object M10-VLA1 studied by S18. Throughout all three seasons it exhibits variations which can be phased with the spectroscopic period of 3.3391 d found by S18 (see Fig. 7 ; we note that P = 3.3389 d seems to fit the light curve slightly better while preserving the overall agreement with the radial velocity data). The shape and amplitude of the light curve vary from season to season, thus confirming the conclusion of S18 who classify this object as an interacting binary. According to S18, the observed properties of M10-VLA1 are consistent with a black hole primary, with the exception of the low mass function which requires a statistically unlikely, nearly face-on orientation. Assuming that the photometric variability originates predominantly from the reflection effect, we tried to model the light curve with the PHOEBE implementation of the Wilson-Devinney code (Prša and Zwitter 2005) , the effect itself being simulated by a hot spot on the surface of the secondary. We found it possible to reasonably fit the light curve even for an orbital inclination of 4 deg. However, the hot spot has to be placed at an orbital longitude of ∼90deg, which is a physically unlikely location. Thus, either the photometric variations originate predominantly somewhere else in the system (e.g. in an accretion disk around the primary), or the alternative possibility suggested by S18 is true, namely that M10-VLA1 is an extreme flaring RS CVn system (note that, since we do not observe eclipses, its orbital period could be different from the spectroscopic period of S18). In any case, this object certainly deserves a detailed multiwavelength study.
Field variables
N1 is a background SX Phe or δ Sct-type high-amplitude pulsator discovered by von Braun et al. (2002) who refer to it as V3 in their paper. We confirm the period they found, and find the pulsations to be likely multimodal.
Based solely on its CMD-location, the contact binary N2 could in principle belong to M10. Its proper motion is unknown, but its large distance from the center of the cluster (almost 6r h ) indicates that it is a background object.
N3 is an RRc-type pulsator with possible Blazhko effect variations. The CMD-location and proper motion indicate it is another background object.
The proper motions of N4 and N5 identify them as field objects. N5 is most probably a background red giant similar to V3 (see Fig. 8 ), while the nature of the low-amplitude sinusoidal variability of N4 is unclear. The variability might arise from the reflection effect, but additional data are needed to verify such a possibility.
N6, a marginally detected eclipsing binary with an amplitude of ∼ 0.3 mag and a period of only 0.042 d (60.5 minutes), is so weak in the B-band that we could not detect it in our frames. N17 were not able to derive its proper motion, but a simple reasoning shows that it cannot belong to M10. If it were a member of the cluster then with A V =3×0.28=0.84 mag its absolute magnitude in the V -band would amount to 8.1 mag. The light curve is compatible with that generated by a pair of nearly identical stars. Assuming they are indeed identical, each of the components would have M V = 8.85 mag, corresponding to M=0.60 M ⊙ and R=0.56 R ⊙ (Pecaut, Mamajek & Bubar 2012, 2018 edition 6 ; hereafter PMB18). For this mass and P = 0.042 d we get an orbital separation a = 0.54 R ⊙ -much too small to accommodate two R = 0.56 R ⊙ components. Since for low-mass stars R scales roughly proportionally to M, while at a fixed P a ∝ M 1/3 , the components of N6 must be much less massive than 0.60 M ⊙ , which implies that the binary must be located much closer to the Sun than M10. For M = 0.12 M ⊙ we obtain a = 0.32 and R = 0.15 R ⊙ (PMB18), i.e. a nearly contact configuration which would have the observed m V = 22.1 mag if it was located at 340 pc from the Sun. Neglecting absorption, this is the maximum distance allowed by our data. Still less massive configurations would have to be located correspondingly closer to the Sun, down to ∼45 pc for M = 0.08 M ⊙ . The shortest orbital period reported so far for a binary composed of mainsequence stars is 0.098 d for OGLE-BLG-ECL-000066 (Soszyński et al. 2015) . Since N6 would become the next record holder if its variability was confirmed, it clearly deserves a dedicated observational effort.
New data on known variables
The red giants V1, V2 and V3 have rather stable, roughly sinusoidal light curves ( Fig. 8 ), suggesting that their variability originates primarily from pulsations or long-living spots.
V4, cataloged by C17 as a possible RR Lyr-type variable, is in fact constant with an accuracy of 0.01 mag in V -band. As a PM-member of M10 it is interesting because of its CMD-location in the instability strip, slightly redward from the genuine RR Lyr-type variable V22. Since Gaia's photometry confirms our findings, the pair becomes an interesting target for a follow-up study aimed at explaining why V22 does pulsate, while V4 does not.
V5 -V15 were identified by S16 as SX Phe-type pulsators which, with a possible exception of V9, belonged to M10. According to our criteria, the only nonmember of the cluster is V11, which we tentatively classify as a foreground δ Sct-type variable. We confirm the very short period and complex nature of the V10 pulsations found by S16, however in the V /(B−V ) plane this star is located among the BSS rather than midway between the turnoff and the BHB tip as in their i/(g − i) diagram. A similar mismatch occurs for V9 which according to S16 belongs to the BHB, whereas we find it in the area occupied by the BSS. An inspection of archival HST frames reveals V9 and V10 as tight (<0. ′′ 5) blends of nearly equally bright stars. Such blended pairs are likely to have highly nonstandard colors, which could account for the observed discrepancies. For all the remaining objects from the V5 -V15 group the CMD-locations of S16 agree reasonably well with ours.
For V16 a steady increase in brightness of ∼0.02 mag was observed by S16 throughout the 6.65 hour time span of their observations on HJD 2457224. Our data show periodic variations with P = 0.36 d and an amplitude of a few hundredths of a magnitude, but in the 2015 season only (HJD 2457190 -2457201). Because of incomplete phase coverage we cannot be 100% sure about their reality. We note that in archival HST frames V16 splits into three objects, and the suspected variability may originate in one of the weaker stars of the trio.
Summary
Our photometric survey of the field of the globular cluster M10 resulted in the discovery of 24 new variable or likely variable stars, 18 of which are PM-members of the cluster. Cluster membership was confirmed for 14 out of 16 variables cataloged earlier by C17. M10 harbors a rich population of blue stragglers, however we did not find any eclipsing binaries among them, unique among clusters studied so far within CASE, i.e. NGC 6752 (Kaluzny & Thompson 2009 ), M55 (Kaluzny et al. 2010 ), M4 (Kaluzny et al. 2013) , NGC 6362 (Kaluzny et al. 2014) , M12 (Kaluzny et al. 2015) , NGC 3201 (Kaluzny et al. 2016) , NGC 362 ) and M22 . A total of 13 blue stragglers (nine known and four newly discovered) are identified as SX Phe-type pulsators, most of these are multimodal (see Appendix 2 for a detailed discussion). We stress that in the whole cluster just one eclipsing binary was found, suggesting a peculiar dynamical history for M10.
Stars V4 and V22 share a nearly common location in the CMD close to the edge of the instability strip, however only V22 is found to pulsate. A more accurate photometric follow-up is desirable to precisely determine their magnitudes and colors. If their location close to each other in the CMD is confirmed, a detailed study should be undertaken to explain why V4 does not vary.
We provide a light curve of V34 -the optical counterpart of the radio and Xray source M10-VLA1 discovered spectroscopicaly by S18 -obtained over three observing seasons, and we argue that the observed variability is unlikely to originate from the reflection effect. Another interesting object, N6, is a marginally detected eclipsing system with P = 0.042d which, if confirmed, will have the record-short orbital period among binaries with main-sequence components.
Finally, the three type II Cepheids V2, V3 and V24 represent three distinct evolutionary stages corresponding to three different crossings of the instability strip.
N17 measured proper motions for 33 of the variables presented here, for 29 of which Gaia measurements are also available. To enable a comparison of the two sets of results, the absolute Gaia PMs were transformed to the cluster frame iteratively. First, three evident nonmembers (N3, N4 and N5) were rejected, an approximate location of the cluster center on the (µ α ,µ δ ) plane was found, and PMs relative to it were calculated. Stars with total PMs larger than 2 mas y −1 (V8 and V9) were then rejected, and the last two steps were repeated. The resulting absolute PM of M10 was equal to (-4.76, -6.67) mas y −1 , well agreeing with (-4.82, -6.18) mas y −1 obtained by N17.
A graphical comparison of proper motions derived by N17 with those of Gaia is presented in Fig. 9 . For N4 and N5, which move most rapidly with respect to M10, the quantitative agreement is excellent, and for the slightly slower N3 it is still satisfactory. For further 24 objects a good qualitative agreement is observed in the sense that all of them occupy the same small area on the (µ α , µ δ ) plane, marked in Fig. 9 with a circle. In the last two cases (V8 and V9) N17 and Gaia PMs are discrepant. This may be due to the fact that (as we mentioned in Section 4) V9 is a tight blend of nearly equally bright stars, whereas V8 is located at ∼1.2 arcsec from a star several times brighter. The median distance between CASE and Gaia points, taken for all objects shown in Fig. 9 , amounts to 0.75 mas. The corresponding mean distance is 1.10 mas (0.78 when calculated without discrepant PMs).
RMS of µ α calculated from N17 and Gaia data for objects within the circle in Fig. 9 amounts to 0.60 and 0.54 mas y −1 , respectively, whereas RMS of µ δ -to 0.44 and 0.47 mas y −1 , respectively. At a distance of 4.3 kpc from the Sun 1 mas y −1 translates into ∼20 km s −1 , corresponding to an RMS of ∼10 km s −1 in µ α or µ δ . As the central radial velocity dispersion of M10 is about 5 km s −1 (N17 and references therein), it is clear that while N17 results and presently available Gaia data suffice for the membership assignment, they are not accurate enough for a study of the internal dynamics of the cluster. An accuracy necessary to that end is only expected to be reached in the final Gaia releases (Pancino et al. 2017 ).
Appendix 2: Variability of SX Phenicis stars in M10
SX Phoenicis pulsating stars differ from their cousins, the δ Scuti variables by having shorter periods, lower metalicity and smaller amplitudes. They belong to population II, most are members of globular clusters, galactic halo and thick disk. There were suspicions that many very low amplitude oscillations in them remain undetected (Kaluzny, 2000 , Mazur et al. 2003 . Space observations confirmed that belief (Nemec et al. 2017, hereafter NB17) . Since some δ Scuti variables reveal low frequency oscillations of γ Doradus type, becoming hybrid pulsators, a similar behavior may be expected for SX Phenicis stars. Again, recent space observations confimed this expectations (Guo et al. 2017, NB17) . γ Doradus stars are high-order gravity (g) mode pulsators, permitting probing of their interiors by means of astroseismic analysis. Since in globular clusters the SX Phe stars belong to the population of blue stragglers, the detection of g-modes would provide new means to study those exotic objects. This prompted us to look more closely at 13 SX Phe stars discovered so far in M10.
Methods of Analysis
In analysing our sample of SX Phe pulsators one must keep in mind the peculiar form of our window function. In some years our observing runs spanned several months, so that a typical half width of 1 cycle/day (c/d) aliases is 0.01 c/d (HWHI). Nightly coverage was fairly good, so that for strong, isolated peaks there was no 1 c/d ambiguity. However, due to window function interference this does not hold for low amplitude peaks in dense spectral regions. The observations typically spanned around 1500 d (6300 d for V5) with no coverage on some years, so that no unique cycle count was possible. As a result, daily aliases split into ∼ 5 (or more for V5) yearly aliases of comparable height. Because of that we refrain from a discussion of mode combination and rotational splitting. Frequency and amplitude of the strongest peak are provided as they appear, ignoring yearly aliases of comparable height.
For the analysis the NFIT software package written by ASC was used. First, we calculated Analysis of Variance (AOV) frequency spectrum, and identified its strongest peaks, next we fitted the corresponding Fourier series and subtracted it from observational date to pre-whiten these frequencies. In the process we adjusted both the amplitudes and the frequencies of sine/cosine modes by a non-linear least squares procedure (NLSQ). Then the whole procedure was repeated till no significant features remained in the spectrum. At each step the results were inspected to identify the largest harmonics and/or strongly correlated modes. Finally, we performed the NLSQ fit of the original data with the grand-total model of all detected modes. The results are listed in Table 6 .2. The median standard deviation of the residuals from model fits is 11 mmag.
Results
We list only modes with amplitudes five times larger than their LSQ errors (5σ criterion). For such a purpose the AOV frequency spectrum was particularly useful as it yields model to noise power ratio (Schwarzenberg-Czerny 1996) . A common magnitude cut-off proved impractical, as due to the strong modulation of amplitudes and/or frequencies of some modes their errors varied considerably. Table 6 .2 lists formal errors of frequencies and amplitudes returned from NLSQ procedure. Frequency errors assume a fixed cycle count and ignore year aliasing, and amplitude errors may suffer from underestimation due to correlation of residuals (Schwarzenberg-Czerny 1991) . Thus, the corresponding entries in Table 6 .2 should not be taken at their face values, but rather as indicators of relative fit quality of different modes.
Two frequency regions, namely the low frequency one, below 5 c/d, and the high frequency one above this limit deserve a separate discussion. On the one hand, because of our sampling pattern nothing reliable may be said on frequencies near 0 and 1 c/d (±0.02 c/d). In a few oscillations with frequencies lower than 1.5 c/d the poor phase coverage manifested itself by large (¿0.9) correlation with the Fourier constant term, yet this was not common. On the other hand, at least in a half of our sample pre-whitening of several discrete low frequency modes left no power excess near zero frequency. Hence, we infer that instrumental effects did not significantly distort the power spectrum there. This is strengthened by the fact that no low frequency oscillations were detected in V12. The low-frequency part of the spectrum may be affected by variable blending effects; yet, given the fraction of variable stars of ∼0.01 in the observed field, this may not apply generally.
At higher frequencies two alternate situations emerge. In most frequency spectra one or several well separated peaks and their harmonics appear in the range above 10 c/d. On rare occasions in the region 10-30 c/d we observe one or two broad bumps several c/d wide, while little power is seen at other frequencies. Since FWHI of our daily frequency patterns is of order of 0.02 c/d, several dozens of densely packed discrete modes would be needed to produce such a feature. An alternative explanation is light curve modulation on time scales of several days, yielding a broad continuous frequency spectrum.
The amplitudes of detected pulsation modes span range from as large as 233 mmag for V20 till 2.5 mmag in V12 where scatter of observations was particularly small (Table 6 .2). V8 and V19 exhibit SX Phe mode pulsation in one mode only, with a harmonic. Low frequency modulation in them is weak. In most stars the detected modes span 10-25 c/d frequency range oscillations with some harmonics detectable beyond our detection limit of 75 c/d. There is also evidence of low frequency modulation of amplitudes reaching 10 mmag and more.
The strongest evidence of modulation of oscillations is present in V5, as indicated by amplitude errors over 10 times larger than those resulting from oscillations of comparable strength in other stars. We refrain from listing frequencies of several nominal large amplitude oscillations, of order ∼120 mmag, at frequencies 0.267763, 1.269207, 10.332841, 17.361620, 40.365515 and 68.385442 c/d, because of their errors exceeding 30 mmag or more. They are either unstable, or phase and/or amplitude modulated.
Low frequency oscillations may be due to γ Doradus oscillations, or a combination of high frequency modes with rotation/orbital modulation. Both the base frequency 1.09 c/d and its harmonic are detected in V15. This may indi-cate rotation modulation, and although opinions in literature differ, such a value is consistent with already observed elsewhere (NB 2017 , Kurtz et al, 2015 . In three stars, namely V10, V13 and V18, the low amplitude modulation amplitude dominate those of high frequency modes. This seems to exclude an origin due to combination of high frequency modes. The presence of two such modes in V13 excludes the rotation interpretation, independently on whether the true frequency of the stronger mode is coser to 1 or 0 c/d. The remaining explanation is: we see γ Dor oscillations. Similarly, in Kepler power spectra of 9244992, 6780873, and 5390069 in NB17 two strong low frequency peaks appear without evidence of candidate combination peaks at high frequencies. Because of number, variety and strength of features observed in M10 at frequencies below 5 c/d it is hard to avoid the conclusion that while most of them occur due to combination of higher frequency modes (in accordance with Kurtz et al. 2015) , some of them are gravity modes of γ Dor type.
In several stars, notably V5, V10, V17, V18 and V19 broad low amplitude bumps still remain in the pre-whitened frequency spectrum after removal of all identified discrete frequencies. They spread over the typical range of SX Phe base frequencies, sometimes reaching the harmonic region of 50 c/d. Hence, they seem to be a genuine effect of stellar origin, similar to observed in some δ Scuti stars (Barceló et al. 2017) . If so, they may correspond to chaotic instability/modulation over a time interval of several base mode cycles. Summarising, our observations reveal low frequency oscillations due to either γ Dor or combination modes, strong modulation of SX Phe oscillations and instability of those modes on time scales as short as days in the extreme. 
